Introduction
The occurrence of an acute blast crisis supervening on chronic lymphocytic leukaemia has rarely been reported, and it has been suggested that in such cases there are two distinct and unrelated malignancies. Since membrane-bound immunoglobulins represent a useful marker of the monoclonal proliferation of B lymphocytes found in most cases of the disease (Preud'Homme and Seligmann, 1972 a), the finding of monoclonal immunoglobulins on the surface of the blast cells in two patients who developed a blast crisis after one and 20 years of well-documented chronic lymphocytic leukaemia is noteworthy. Moreover, in one of these patients the monoclonal IgM found on the small lymphocytes and on the blast cells was shown to have the same antibody activity, establishing that both types of proliferating cells originated from the same clone. the course of confirmed chronic lymphocytic leukaemia without any peculiar clinical or haematological features at the onset of the disease. The blast crisis showed itself by striking clinical and haematological changes. Anaemia, thrombocytopenia, rising blood counts, and severe splenomegaly appeared in a short period of time. Blast cells were present both in the peripheral blood and in the bone marrow, together with persisting small mature lymphocytes at the onset of the acute phase. No more lymphocytes were seen during the relapse in case 1. In case 2 the blast cells were large lymphoblasts with vacuolated cytoplasm. In the other patient the blast cells, perhaps altered by the previous chemotherapy, were undifferentiated. In the first case immunofluorescence studies showed that the blast cells were all labelled by the antisera to ,u-and A-chains and were not stained by the three other antisera. This surface monoclonal IgM A was synthesized in vitro during short-term culture after removal of the immunoglobulins attached to the cell membrane by the use of trypsin. In the second case the residual small lymphocytes as well as the lymphoblasts were simultaneously stained by the antisera to tL-, y-, K-, and A-chains. However, after removal of these surface immunoglobulins by treatment with trypsin, only ,4-and K-chains were detected at the cell surface after six hours of in-vitro culture. This newly synthesized monoclonal IgM was able to bind normal unaggregated human IgG. This finding, as well as various other experiments described elsewhere (Preud'Homme and Seligmann, 1972 c), indicated that we were dealing with an anti-IgG antibody activity of the surface monoclonal IgM, and that the IgG binding occurred in vivo leading to the mixed immunofluorescence staining of the freshly drawn circulating lymphocytes and blast cells.
Patients and Methods
CASE
Discussion
In contrast to the occurrence of a minor population of immature lymphocytes, which is not uncommon in chronic lymphocytic leukaemia, the incidence of true acute leukaemia is low, ranging from 1 to 40' in various large series of patients with the disease (Osgood, 1964; Diamond et al., 1950; MacPhedran and Heath, 1970) . In some cases (Osgood, 1964; Diamond et al., 1950; MacPhedran and Hleath, 1970; Pequignot et al., 1970 ) the blast cells have been undifferentiated or were not precisely identified. Monoblastic or myelomonocytic leukaemias were documented in eight of the reported cases (Osgood, 1964; Lortholary et al., 1966; Catovsky and Galton, 1971 ) and acute myeloblastic leukaemia in one (Lortholary et al., 1966) . Acute lymphoblastic leukaemia has been reported during the course of chronic lymphocytic leukaemia in only three patients (Boggs et al., 1962; Catovsky and Galton, 1971; MacPhedran and Heath, 1970) and in one patient with welldifferentiated lymphosarcoma (Lortholary et al., 1966) . As in our second patient, the morphological characteristics of the blast cells in these cases were not those usually found in childhood acute lymphocytic leukaemia: the blasts were large basophilic cells with vacuolated and scant cytoplasm and rare granules.
The low incidence of acute leukaemia superimposed on chronic lymphocytic leukaemia together with the great variety of its cytological features precludes firm conclusions about its significance. The coincidental finding of two distinct malignant processes in the same patient seems unlikely. The recent reports of acute leukaemia occurring in patients treated for multiple myeloma (Kyle et al., 1970; Andersen and Videbaeck, 1970) or other malignant diseases support the hypothesis that in some cases the acute phase may be elicited by long-term chemotherapy. In several such cases the acute leukaemia was of the myelomonocytic type. In fact all previously reported patients with acute leukaemia supervening on chronic lymphocytic leukaemia except one (Boggs et al., 1962) had been treated with 32p, x-rays, or alkylating agents for more than two years. In our first patient, however, the acute phase occurred without previous chemotherapy, and in the second one the role of a limited course of chlorambucil seems doubtful. On the other hand, the immunodeficiency usually seen in patients with the disease may precipitate the occurrence of haematological as well as epithelial malignancies.
Whether or not the occurrence of acute leukaemia, as well as that of reticulum cell sarcoma (Richter's syndrome) (Lortholary et al., 1964) , represents the emergence of a second unrelated malignant clone is questionable. Our findings strongly argue against such a possibility in our two patients since in both of them the blast cells studied during the acute phase carried a monoclonal surface IgM which was proved to be synthesized in vitro. These blast cells are therefore related to the B lymphocytes in the same way as to the leukaemic lymphocytes of most patients with chronic lymphocytic leukaemia. Moreover, in one of our patients the same monoclonal IgMx with a similar anti-IgG antibody activity reflecting identical variable regions was found on the surface of the remaining lymphocytes and of the blast cells, showing that the proliferating cells involved in the chronic and in the acute phase of the disease originated from the same clone. Whether the blast cells are immature neoplastic B cells or "activated" malignant lymphocytes remains a matter of speculation.
Though true acute blast crisis is by all evidence a rare event in chronic lymphocytic leukaemia, surface monoclonal immunoglobulins provide a marker as useful as the Philadelphia chromosome in chronic granulocytic leukaemia in order to conclude that the blast cells may derive from the same clone as the proliferating lymphocytes of the chronic phase.
